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AN 1998:355950 BIOSIS 
DN PREV199800355 950 

TI Development of a CD218/CD86 (B7-2) binding assay for high throughput 

screening by homogeneous time -resolved fluorescence. 
AU Mellor, Geoffrey W. (1); Burden, M . Neil; Preaudat, Marc; Joseph, Yvonne; 

Cooksley, Susan B-; Ellis, Jonathan H. : Banks. Martyn N. 
CS (1) Lead Discovery Unit, Glaxo Wellcome Res. Dev., Stevenage UK 
SO Journal of Biomolecular Screening, (Summer, 1998) Vol. 3, No. 2, pp. 

91-99. 

ISSN: 1087-0571. 
DT Article 
LA English 

AB CD2 8 has been demonstrated to provide the major costimulatory 

signal for CD4 -positive T cells. Ligation with its natural ligands 

CD80 (B7-1) and CD86 (B7-2) leads to signals during activation 

that are required for the production of interleukin-2 , and this process 

has been implicated in the regulation of T-cell anergy and programmed cell 

death. This article describes the assay development, assay validation, and 

primary screening for small molecule antagonists of this interaction, 

which could be potential drug candidates. The assay uses 

homogeneous time-resolved fluorescence based on energy transfer from 

excited europium ions to cross-linked allophycocyanin, which then 

subsequently emits a fluorescent signal. An "indirect" approach 

was taken, whereby the cross-linked allophycocyanin (XL665) is covalently 

linked to an antihuman antibody that binds to a human 

immunoglobulin (Ig) domain fused to CD28. The CD86 that is expressed as a 
fusion protein with a rat Ig domain is bound to biotinylated sheep 
antirat antibody, which is complexed with streptavidin-europium 
cryptate. This "cassette" format facilitates the development of related 
assays using CTLA-4 in place of CD28 and/or CD80 in place of CD86, 
allowing easy determination of the selectivity of active compounds. When 
the CD28 and CD86 are in close proximity (i.e., 

bound) , there is a specific time-resolved emission at 665 nm that is 
largely absent in either unbound partner. Experiments to optimize the 
reagent concentrations, incubation time, solvent effects and quench 
effects by colored compounds are discussed, as are the results from 
robustness testing and data from primary screening. 
CC Biochemical Methods - General *10050 
Biochemical Studies - General *10060 
Biophysics - General Biophysical Techniques *10504 
IT Major Concepts 

Biochemistry and Molecular Biophysics; Methods and Techniques 
IT Chemicals & Biochemicals 

anti-CD2 8 monoclonal antibody: Sigma; anti-CD86 monoclonal 
antibody: Pharmingen; europium cryptate -labeled streptavidin : 
CIS biointernational ; sheep antirat IgG2b [sheep antirat immunoglobulin 
G2b] : The Binding Site; CD28; CD28/CD86 binding antagonists: analysis, ' 
high throughput screening; CD86 [B7-2] ; XL665- labeled antihuman 
antibody: CIS biointernational 
IT Methods & Equipment 

homogeneous time-resolved fluorescence black 96-well plate: Wallac, 
laboratory equipment; homogeneous time-resolved fluorescence: 
Analysis/Characterization Techniques: CB, screening method; 
scintillation proximity assay: Analysis/Characterization Techniques: 
CB, analytical method; CD218/CD86 (B7-2) binding assay: activity 
assays, analytical method, development; Wallac 96-well microtiter 
plate: Wallac, laboratory equipment 
RN 9013-20-1 (STREPTAVIDIN) 
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AN 2000:850623 CAPLUS 
DN 135:13785 

TI Development of a ubiquitin transfer assay for high throughput screening by- 
fluorescence resonance energy transfer 

AU Boisclair, Michael D.; McClure, Christopher; Josiah, Serene; Glass, Susan; 
Bottomley, Steve; Kamerkar, Shubi; Hemmila, Ilkka 

CS GPC Biotech, Inc., Cambridge, MA, USA 

SO Journal of Biomolecular Screening (2000), 5(5), 319-328 
CODEN: JBISF3; ISSN: 1087-0571 

PB Mary Ann Liebert, Inc. 

DT Journal 

LA English 

CC 1-1 (Pharmacology) 

AB An assay based on fluorescence resonance energy transfer (FRET) has been 

developed to screen for ubiquitination inhibitors. The assay measures the 
transfer of ubiquitin from Ubc4 to HECT protein Rsc 1083. Secondary 
reagents (streptavidin and antibody to glutathione-S-transf erase 
[GST]), pre-labeled with fluorophores (europium chelate, Eu3 + , and 
allophycocyanin [APC] ) , are noncovalently attached via tags (biotin and 
GST) to the reactants (ubiquitin and Rsc) . When Rsc is ubiquitinated, 
Eu3+ and APC are brought into close proximity, 

permitting energy transfer between the two fluorescent labels. FRET was 
measured as time-resolved fluorescence at the emission wave-length of APC, 
almost entirely free of nonspecific fluorescence from Eu3+ and APC. The 
FRET assay generated a lower ratio of signal to background (8 
vs. 31) than an assay for the same ubiquitination step that was developed 
as a dissocn. -enhanced lanthanide f luoroimmunoassay (DELFIA) . However, 
compared to the DELFIA method, use of FRET resulted in higher precision 
(4% vs. 11% intraplate coeff. of variation). Quenching of fluorescence 
was minimal when compds . were screened at 10 .mu.g/mL using FRET. 
Employing a quick and simple homogeneous method, the FRET assay for 
ubiquitin transfer is ideally suited for high throughput screening. 

ST ubiquitin transfer assay high throughput screening 

IT Bioassay 

(FRET; ubiquitin transfer assay for high throughput screening by 
fluorescence resonance energy transfer) 
IT Proteins, specific or class 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study) ; PROC (Process) 

(HECT, Rsc 1083; ubiquitin transfer assay for high throughput screening 
by fluorescence resonance energy transfer) 
IT Immunoassay 

(fluorescence; ubiquitin transfer assay for high throughput screening 

by fluorescence resonance energy transfer) 
IT Drug screening 

(for ubiquitin inhibitors; ubiquitin transfer assay for high throughput 

screening by fluorescence resonance energy transfer) 
IT Fluorometry 

(ubiquitin transfer assay for high throughput screening by fluorescence 
resonance energy transfer) 
IT 60267-61-0, Ubiquitin 

RL: ANT (Analyte) ; BPR (Biological process) ; BSU (Biological study, 
unclassified) ; ANST (Analytical study) ; BIOL (Biological study) ; PROC 
(Process) 

(ubiquitin transfer assay for high throughput screening by fluorescence 

resonance energy transfer) 
RE.CNT 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Earnshaw, D; J Biomol Screen 1999, V4, P239 CAPLUS 

(2) Handley, P; Proc Natl Acad Sci USA 1991, V88, P258 CAPLUS 

(3) Hemmila, I; Anal Biochem 1984, V137, P335 CAPLUS 

(4) Hemmila, I; Drug Discov Today 1997, V2 , P373 CAPLUS 

(5) Hemmila, 1; High Throughput Screening 1997, V2, P211 
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CODEN: EPXXDW 
DT Patent 
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CC 9-1 (Biochemical Methods) 

Section cross-reference (s) : 1, 2 
FAN.CNT 1 

PATENT NO. KIND DATE 
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APPLICATION NO. DATE 
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GB, GR, IT, LI, LU, 


NL, SE, 




IE, SI, 


LT, LV, 


FI, RO 
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6251688 


Bl 


20010626 


US 1998-45223 


19980320 


US 


6300082 


Bl 


20011009 


US 1998-45224 


19980320 


US 


2001023077 


Al 


20010920 


US 2001-833998 


20010412 


US 


2002137055 


Al 


20020926 


US 2001-910628 


20010720 


PRAI US 


1998-45223 


A 


19980320 






US 


1998-45224 


A 


19980320 







AB A method and app. for measuring binding between a plurality of mols. of a 
first type and a plurality of mols. of a second type is presented. App. 
utilizes a sensor possessing a waveguide to which have been attached in 
close proximity to its surface, features resembling 

mols. of said first type. Light is injected into said waveguide so as to 
produce an evanescent field at its surface. Mols. of said se cond Jt ype__are 
tagged with a tag belonging to that class of chems . wTTi"clT~"~aTte rs a_ 
c Karacter is tr c—o f— 1-ighfe-, — whe n_s.a i d_l igh t_p.a s.se s— t-h-roucfff~! said chem . tag. 
App. utilizes are rapid means of monitoring the change in optical 
signal coming from said waveguide as binding proceeds between 
tagged mols. of type 2 and the feature resembling mols. of type 1 on said 
waveguide. This allows direct measurement of binding and dissocn. rates 
between the two types of mols . Methods are provided whereby such data may 
be used to compute affinity consts . , binding activity, complex affinity 
consts. resulting from cooperativity, and kinetic parameters for the mol . 
pair. Preferred embodiments of the invention illustrate application of 
the method and app. to measuring binding between biol . receptors and their 
nuclear response elements, and the use of this type of measurement for 
assessment of the activity of hormonal mimics present in a sample, for 
evaluation of pharmaceuticals intended to treat hormone dependent cancers, 
and for evaluation of tissue biopsy samples to detect mutant forms of the 
p53 protein. 

ST app binding biol mol 

IT Pipes and Tubes 

(Cylindrical; method and app. for measuring binding between biol. 
mols . ) 

IT Genetic element 

RL: BSU (Biological study, unclassified); PEP (Physical, engineering or 
chemical process) ; BIOL (Biological study) ; PROC (Process) 

(ERE (estrogen-responsive element); method and app. for measuring 
binding between biol. mols.) 

IT Solvents 

(Perf luoroalkane; method and app. for measuring binding between biol. 
mols.) 
IT Containers 

(cartridges; method and app. for measuring binding between biol. mols.) 
IT Neoplasm 

(hormone dependent; method and app. for measuring binding between biol. 
mols . ) 
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produce an evanescent field at its surface. Mols. of said second type are 
tagged with a tag belonging to that class of chems . which alters a 
characteristic of light, when said light passes through said chem. tag. 
App. utilizes are rapid means of monitoring the change in optical 
signal coming from said waveguide as binding proceeds between 
tagged mols. of type 2 and the feature resembling mols. of type 1 on said 
waveguide. This allows direct measurement of binding and dissocn. rates 
between the two types of mols. Methods are provided whereby such data may 
be used to compute affinity consts., binding activity, complex affinity 
consts. resulting from cooperativity , and kinetic parameters for the mol . 
pair. Preferred embodiments of the invention illustrate application of 
the method and app. to measuring binding between biol. receptors and their 
nuclear response elements, and the use of this type of measurement for 
assessment of the activity of hormonal mimics present in a sample, for 
evaluation of pharmaceuticals intended to treat hormone dependent cancers, 
and for evaluation of tissue biopsy samples to detect mutant forms of the 
p53 protein. 
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(Cylindrical; method and app. for measuring binding between biol. 
mols . ) 

IT Genetic element 

RL: BSU (Biological study, unclassified); PEP (Physical, engineering or 
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(ERE (estrogen-responsive element) ; method and app. for measuring 
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IT Affinity 

Animal tissue 
Apparatus 

Biochemical molecules 
Caps 

Carriers 

Dissociation kinetics 
Drugs 

Fluorescent substances 
Light sources 
Luminescent substances 
Mutation 
Optical fibers 
Optical waveguides 
Reaction kinetics 
Semiconductor lasers 
Sensors 
Spectrometers 

(method and app. for measuring binding between biol. mols.) 
IT p53 (protein) 

RL: ANT (Analyte) ; ANST (Analytical study) 

(method and app. for measuring binding between biol. mols.) 
IT Antibodies 

RL: ARG (Analytical reagent use); ANST (Analytical study); USES (Uses) 
(method and app. for measuring binding between biol. mols.) 
IT Androgens 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(method and app. for measuring binding between biol. mols.) 
IT Androgen receptors 
Estrogen receptors 
Estrogens 
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Proteins, general, biological studies 
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(method and app. for measuring binding between biol. mols.) 
IT Enzymes, biological studies 

RL: BUU (Biological use, unclassified); BIOL (Biological study); USES 
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(method and app. for measuring binding between biol. mols.) 
IT Glass, uses 

RL: DEV (Device component use) ; USES (Uses) 

(method and app. for measuring binding between biol. mols.) 
IT Receptors 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 
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AB The present invention relates to a newly identified receptor belonging to 
the superfamily of G-protein-coupled receptors. The receptor, designated 
14926, has a signal transduction signature motif in its 
transmembrane domain, and exhibits homol . to serotonin receptor. The 
invention also relates to polynucleotides encoding the receptor, which 
maps to human chromosome 7 in close proximity to 

marker Bda06f04. The invention further relates to methods using the 
receptor polypeptides and polynucleotides as a target for diagnosis and 
treatment in receptor-mediated disorders. The invention further relates 
to drug- screening methods using the receptor polypeptides and 
polynucleotides to identify agonists and antagonists for diagnosis and 
treatment. The invention further encompasses agonists and antagonists 
based on the receptor polypeptides and polynucleotides. The invention 
further relates to procedures for .producing the receptor polypeptides and 
polynucleotides . 
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AB An assay based on fluorescence resonance energy transfer (FRET) has been 

developed to screen for ubiquitination inhibitors. The assay measures the 
transfer of ubiquitin from Ubc4 to HECT protein Rsc 1083. Secondary 
reagents (streptavidin and antibody to glutathione-S-transf erase 
[GST]), pre-labeled with fluorophores (europium chelate, Eu3+, and 
allophycocyanin [APC] ) , are noncovalently attached via tags (biotin and 
GST) to the reactants (ubiquitin and Rsc) . When Rsc is ubiquitinated, 
Eu3+ and APC are brought into close proximity, 

permitting energy transfer between the two fluorescent labels. FRET was 
measured as time-resolved fluorescence at the emission wave-length of APC, 
almost entirely free of nonspecific fluorescence from Eu3+ and APC. The 
FRET assay generated a lower ratio of signal to background (8 
vs. 31) than an assay for the same ubiquitination step that was developed 
as a dissocn. -enhanced lanthanide fluoro immunoassay (DELFIA) . However, 
compared to the DELFIA method, use of FRET resulted in higher precision 
(4% vs. 11% intraplate coeff . of variation) . Quenching of fluorescence 
was minimal when compds . were screened at 10 .mu.g/mL using FRET. 
Employing a quick and simple homogeneous method, the FRET assay for 
ubiquitin transfer is ideally suited for high throughput screening. 

ST ubiquitin transfer assay high throughput screening 

IT Bioassay 

{FRET; ubiquitin transfer assay for high throughput screening by 
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IT Proteins, specific or class 
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screening by fluorescence resonance energy transfer) 
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(ubiquitin transfer assay for high throughput screening by fluorescence 
resonance energy transfer) 
IT 60267-61-0, Ubiquitin 

RL: ANT (Analyte) ; BPR (Biological process); BSU (Biological study, 
unclassified) ; ANST (Analytical study) ; BIOL (Biological study) ; PROC 
(Process) 

(ubiquitin transfer assay for high throughput screening by fluorescence 

resonance energy transfer) 
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AB A photoreactive azido analog of the trypanocide ethidium bromide, 

3-amino-8-azido-5-ethyl-6-phenylphenanthridinium chloride, attached 

covalently to calf thymus DNA (CT DNA) by photoaf f inity labeling, was used 

to generate antibodies for the drug analog. 

The specificity of the antiserum was tested using enzyme-linked 
immunoadsorbant assays (ELISA) against immobilized antigen (photoaf f inity 
labeled DNA) and by both the avidin-biotin peroxidase reaction and 
indirect immunofluorescence performed on smears of drug treated 
trypanosomes . The reaction of the antiserum with the covalently bound drug 
adduct was diminished effectively by prior incubation with an excess of 
ethidium monoazide, ethidium diazide, and ethidium bromide, and to a 
lesser extent by the DNA-ethidium complex, the diazide-DNA or RNA adduct, 
and the monoazide-RNA adduct. DNA which had been photoaf f inity labeled 
with either the propidium or the acridine moiety did not react. The 
antiserum recognition of DNA photoaf f inity labeled with ethidium monoazide 
was based on the substituted phenanthridinium ring system of the parent 
ethidium, as evidenced by competition binding studies involving the free 
monoazido analog (EA1) , the diazido analog (EA2) , and the parent compound, 
ethidium bromide (EB) . This approach and the sensitivity it provides 
should prove useful for identifying the distribution and fate of 
covalently bound drugs resulting from antiparasitic drug treatment, and 
for studying their roles in antiparasitic action. 
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into DNA: The structures of formaldehyde cross -linked adducts of 
daunorubicin-d(CG(araC)GCG) and doxorubicin-d (CA (araC) GTG) complexes at 
high resolution. 
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AB Anthracycline antibiotics (notably daunorubicin (DAU) and doxorubicin 

(DOX) ) and nucleoside analog arabinosylcytosine (araC or aC) are important 
anticancer drugs. They are sometimes used together in the 
treatment of certain cancers. Both classes of compounds act by blocking 
DNA replication and transcription. To probe whether both drugs 
can be incorporated simultaneously into DNA and the possible structural 
consequences, we carried out x-ray diffraction analyses of the complexes 
between DAU/DOX and araCcontaining DNA hexamers cross -linked with 
formaldehyde. The crystal structures were determined to high resolution 
(DAU-CG-aCGCG, 1.2 ANG , space group P4-12-12, R = 0.182, 3275. 
reflections; DOX-CA-aCGTG, 1.5 ANG , space group C2 , R = 0.175, 3359 
reflections) , and they are similar to those of the previously studied DAU- 
and DOX-DNA complexes, despite different crystal packings. Two DAU/DOX 
molecules intercalate at both ends of the helix with their amino sugars in 
the minor groove. As in the structure of DAU-CGCGCG (Wang, A. H.-J., Gao, 
Y.-G., Liaw, Y.-C, and Li, Y. K. (1991) Biochemistry 30, 3812-3815), a 
covalent methylene bridge (from formaldehyde) between the N-3 1 of 
daunosamine and the N-2 of the guanine is formed in both adducts. In 
DOX-CA-aCGTG, the two halves are slightly different with a 
root-mean-square deviation of 0.322 ANG between them. The 0-14 hydroxyls 
of the intercalated DOXs are within hydrogen bond distances to the 0-2P 
atoms of the A2p(aC3) and A8p(aC9) steps. The 0-2 1 -hydroxyl group from 
araC does not affect the binding of DAU-DOX or the conformation of the 
drug-DNA complexes. The results suggest that three major 
drug modifications on DNA, i.e., intercalation, covalent bond 
formation, and nu cleoside analog incorporation, can coexist in the same 
DNA molecule without ditticulty. When they occur in close 
proximity in DNA, they may provide an additive inhibitory effect 
for the target enzymes. 
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(DOX) ) and nucleoside analog arabinosylcytosine (araC or aC) are important 
anticancer drugs. They are sometimes used together in the 
treatment of certain cancers. Both classes of compounds act by blocking 
DNA replication and transcription. To probe whether both drugs 
can be incorporated simultaneously into DNA and the possible structural 
consequences, we carried out x-ray diffraction analyses of the complexes 
between DAU/DOX and araCcontaining DNA hexamers cross-linked with 
formaldehyde. The crystal structures were determined to high resolution 
(DAU-CG-aCGCG, 1.2 ANG , space group P4-12-12, R = 0.182, 3275 
reflections; DOX-CA-aCGTG, 1.5 ANG , space group C2 , R = 0.175, 3359 
reflections) , and they are similar to those of the previously studied DAU- 
and DOX-DNA complexes, despite different crystal packings. Two DAU/DOX 
molecules intercalate at both ends of the helix with their amino sugars in 
the minor groove. As in the structure of DAU-CGCGCG (Wang, A. H.-J., Gao, 
Y.-G., Liaw, Y.-C, and Li, Y. K. (1991) Biochemistry 30, 3812-3815), a 
covalent methylene bridge (from formaldehyde) between the N-3' of 
daunosamine and the N-2 of the guanine is formed in both adducts. In 
DOX-CA-aCGTG, the two halves are slightly different with a 
root -mean- square deviation of 0.322 ANG between them. The 0-14 hydroxyls 
of the intercalated DOXs are within hydrogen bond distances to the 0-2P 
atoms of the A2p(aC3) and A8p(aC9) steps. The 0-2 ' -hydroxy 1 group from 
araC does not affect the binding of DAU-DOX or the conformation of the 
drug-DNA complexes. The results suggest that three major 
drug modifications on DNA, i.e., intercalation, covalent bond 
formation, and nucleoside analog incorporation, can coexist in the same 
DNA molecule without difficulty. When they occur in close 
proximity in DNA, they may provide an additive inhibitory effect 
for the target enzymes . 
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